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Abstract of JP2001001202 

PROBLEM TO BE SOLVED: To remarkably improve the characteristic of a tool in dry cutting and the 
like where a knife-edge reaches particularly a high temperature, by forming a film of nitride, 
carbonitride, nitroboride, carbonitroboride or the like of Ti, or Ti and Al, by intermittently applying the 
pulse bias to the gas. 

SOLUTION: The ion energy can be improved without increasing a temperature of a coated matter by 
applying the voltage in a condition that the applied voltage is approximately 400 V, a voltage 
application ratio is approximately 50%, a non-application (0 V) ratio is approximately 50%, and the 
voltage is applied for approximately 1 second with approximately 20 kHz of frequency. The migration 
distance of ion and atom is elongated by the improvement of the ion energy, an atom is movable to 
tansgranular defects and interganular defects, which remarkably reduces the defect in a film of nitride, 
carbonitride, nitroboride, carbonitroboride or the like of Ti, or Ti and Al, and remarkably improves the 
density of the film. Whereby the oxidation resistance of the film can be improved, and the extremely 
long cutting life can be achieved in the high-speed cutting and the cutting of steel of high hardness. 
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